and R8-alexa568 or Tat-alexa568 on the cell surface. CHO C4V cells were treated with 5 µM R8-alexa568 or Tat-alexa568 for 10 min at 4 °C and observed by confocal microscopy, as described in Figure 1H The diameters of the vesicles in the confocal images of the cells, treated with R12 and Dextran-TMR under the same condition as in Figure 2D at 20 min, were analyzed using Image J software. In this confocal microscopic resolution (60× objective lens), the diameters of the vesicles of CXCR4-Venus colocalizing with Dextran-TMR were about twice larger than those without showing colocalization with Dextran-TMR. Data are shown as the mean ± SD of 112 (CXCR4-Venus + Dextran-TMR) or 125 vesicles (CXCR4-Venus only). Asterisks indicate statistically significant difference. **** P < 0.0001 (unpaired Student's t-test) . (C) Treating the HeLa cells with Dynasore diminished the cellular uptake of R12-alexa (5 µM) as well as transferrin (10 µg/ml).
The corresponding amount of DMSO to dissolve Dynasore in α-MEM containing 10% heat-inactivated bovine serum (α-MEM/BS; final DMSO concentration 0.08%) was used as a control. Data are shown as the mean ± SD of three independent experiments. Asterisks indicate statistically significant differences from control cells. **** P < 0.0001 (two-way ANOVA followed by Bonferroni's post-hoc test). Figure S3 . Structures of the peptides used in this study. peptides used in this study were prepared as previously reported (13, 17) , and the masses of these peptides were confirmed by MALDI-TOFMS. The structures of the synthesized peptides are given in Supplemental Figure S3 .
SUPPLEMENTAL EXPERIMENTAL PROCEDURES

Cell culture
Human cervical cancer-derived HeLa cells were purchased from the Riken Time-lapse images were obtained every minute for 15 min after treatment using FV300
confocal scanning laser microscope (Olympus).
RNA interference
The synthetic siRNA duplex used for the CXCR4 down-regulation assay was ligands at 37°C for 1 h, followed by three washes with PBS containing 3% BSA and two washes with PBS. Cells were then analyzed using flow cytometry, as described above.
Actin organization assay
HeLa cells were seeded onto 8-well Lab-Tek-II chamber slides (Nalge Nunc) at a density of 3 × 10 4 cells per well in α-MEM/BS and transfected with siRNA, as described above. At 24 h post-transfection, the medium was replaced with fresh α-MEM containing 1% BSA, and the cells were incubated for another 24 h. After washing twice with medium, the cells were treated with 10 µM R12 in serum-free α-MEM for 20 min at 37°C. The cells were fixed with 4% paraformaldehyde at 20°C
for 10 min, treated with 0.5% Triton X-100 in PBS at 20°C for 2 min, and then washed with PBS. Cellular F-actin was stained with phalloidin-TRITC as previously described (13) and observed with FV1000.
Time-lapse imaging of internalization of dextran-TMR
CHO-C4V cells (2.5×10 5 cells/well) were plated in 35 mm glass-bottomed dishes and cultured in F-12/FBS supplemented with penicillin/streptomycin and hygromycin for two days. After complete adhesion, the cell culture medium was replaced with serum-free F-12, and the cells were incubated for 1 h. The cells were then placed on the preheated stage of FV1000 saturated with 5% CO 2 . The medium was replaced with 150 µl serum-free F-12 containing 1 mg/ml dextran-TMR (70 kDa) and 10 µM R12. Two series of time-lapse images were obtained every 30 seconds for 1 h.
The time points after peptide addition are labeled on the top of each image.
Inhibitory effect of R12 peptide on HIV-1 infection
The inhibitory effect of the R12 peptide on HIV-1 infection/replication was evaluated using the multiple-round replication assay (MTT assay) and single-round replication assay (MAGI assay).
In the MTT assay, MT-4 cells were suspended at 10 5 cells/ml in RPMI 1640 medium supplemented with 10% FBS, 2 mM L-glutamine, and penicillin/streptomycin and were exposed to HIV-1 IIIB at a 50% tissue culture infectious dose (TCID 50 ) of 100.
Immediately after viral exposure, 100 µL aliquots (10 4 cells) were added to each well of 96-well culture plates containing various concentrations of R8 or R12 peptides. After incubation for five days, the number of viable cells was determined using a 3-(4,5-dimethythiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) colorimetric assay, as described previously (Pauwels et al., 1988; Kawamoto et al., 2008) . We also determined the cytotoxicity of peptides against HIV-1 uninfected-MT-4 cells.
In 
Effect of macropinocyotosis inhibitor on HIV infection of host cells
An HIV-based vector encoding a firefly luciferase reporter gene was produced as follows. Cells (293FT) were transfected using TransIT-LT1 transfection reagent 
Statistic analysis
All statistical analyses were performed using GraphPad Prism software (ver.
5.00; GraphPad, San Diego, CA, USA). The unpaired Student's t-test was used when only two groups were compared. For multiple comparison analyses, either one-way analysis of variance (ANOVA), followed by Dunnett's post-hoc test, or two-way ANOVA, followed by Bonferroni's post-hoc test, were used. Differences were considered significant when the calculated p value was < 0.05.
